Objective: The subthalamic nucleus (STN) is part of the motor, associative, and limbic cortico-striatal circuits through which it can influence a range of behaviours, with preclinical and clinical evidence suggesting that the STN is involved in motivational modulation of behaviour. In the present study, we investigated if in Parkinson's disease (PD) motivational modulation of movement speed is altered by deep brain stimulation (DBS) of the STN (STN-DBS). Methods: We studied the effect of monetary incentive on speed of movement initiation and execution in a computer-based simple reaction time task in 10 operated patients with Parkinson's disease using a STN DBS ON/OFF design and also in 11 healthy participants. Results: Prospect of reward improved speed of movement initiation in PD patients both with STN-DBS ON and OFF. However, only with STN-DBS ON, the patients showed greater speeding of initiation time with higher reward magnitude, suggesting enhanced responsivity to higher reward value. Also, on the rewarded trials, PD patients ON stimulation made more anticipation errors than on unrewarded trials, reflecting a propensity to impulsive responses triggered by prospect of reward by subthalamic stimulation. The motivational modulation of movement speed was preserved and enhanced in PD with STN-DBS. Conclusion: Motivational modulation of movement speed in PD is maintained with STN-DBS, with STN stimulation having a further energizing effect on movement initiation in response to greater incentive value. Our results suggest that STN plays a role in integrating motivational influences into motor action, which may explain some previous reports of STN-DBS induced impulsivity with increased motivational salience of stimuli.
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Introduction
Deep brain stimulation (DBS) of the subthalamic nucleus (STN) is an effective treatment for motor symptoms of advanced Parkinson's disease (PD) (Williams et al., 2010) . STN DBS may improve various aspects of non-motor symptoms, such as pain, sleep problems and autonomic dysfunction (Cury et al., 2014; Kim et al., 2015) and does not produce any major deficits in global cognition (Parsons et al., 2006) . Together with the striatum, the STN is one of the input areas of the basal ganglia and features in the classical loops linking the basal ganglia to cortical areas, with motor, associative, and limbic circuits distinguished (Alexander et al., 1986) . As an integral part of the hyperdirect and indirect pathways, the STN is well-placed to influence a range of behaviours, although evidence for the effect of STN DBS on motivational aspects of behaviour has been so far conflicting. It has been reported that STN stimulation induces or worsens apathy (Gervais-Bernard et al., 2009; Krack et al., 2003; Saint-Cyr et al., 2000) , while others found no effect or even improvement of apathy following STN DBS surgery (Castelli et al., 2007; Czernecki et al., 2005; Schuepbach et al., 2013) . Similarly, STN DBS has been linked with post-surgical de novo emergence of pathological gambling or shopping, but also with improvement of impulse control disorders (Amami et al., 2015; Demetriades et al., 2011; Lim et al., 2009; Moum et al., 2012) . These side-effects have been partly explained by diffusion of current to associative and limbic subthalamic territories, although there is still a debate concerning the impact of STN DBS per se on motivational processes, as opposed to this effect being 
